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INTRINSIC REMEDIATION
ENGINEERING EVALUATION/COST ANALYSIS
FOR THE FT-002 SITE

1.0 INTRODUCTION

This report was prepared for the Air Force Center for Environmental Excellence
(AFCEE) by Parsons Engineering Science, Inc. (Parsons ES) as a second addendum
(Addendum II) to the Final Intrinsic Remediation Engineering Evaluation/Cost Analysis
(EE/CA) (Parsons ES, 1995). The EE/CA was conducted to evaluate the use of natural
attenuation with long-term monitoring (LTM) for remediation of fuel hydrocarbons
dissolved in groundwater at site FT-002, Plattsburgh Air Force Base (AFB), New
York. The report also provided an assessment of the concentration and distribution of
chlorinated aliphatic hydrocarbons (CAHs) dissolved in groundwater.

The EE/CA was based on sampling data collected during December 1993, and the
first addendum (Parsons ES, 1997) reported sampling data from August 1995 and May
1996. This second addendum summarizes the results of a subsequent sampling event
performed in November 1998 by researchers from the US Environmental Protection
Agency (USEPA) National Risk Management Research Laboratory (NRMRL),
Subsurface Protection and Remediation Division. The main emphasis of this summary
is to evaluate changes in the magnitude and extent of dissolved benzene, toluene,
ethylbenzene, and xylenes (BTEX) and CAHs in groundwater, and in the dominant
natural attenuation mechanisms.  Comparison of the 1998 data with results,
calculations, and predictions presented in the EE/CA and the first addendum provides
the basis for this evaluation.

FINAL ADDENDUM II
}
i

Former fire protection training Site FT-002, formerly designated FT-001, is located
in the northwest corner of the Base and encompasses an area approximately 700 feet
wide and 800 feet long. The site is located approximately equidistant (500 feet)
between the Plattsburgh AFB runway on the east and the Base boundary on the west.
The source of contamination at Site FT-002 is most likely unburned fuels and waste
solvents released during fire training exercises that occurred from the mid-1950s until
1989. To date, remediation at Site FT-002 has consisted primarily of LNAPL recovery
and bioventing with soil vapor extraction (SVE), using systems installed in each of four
former fire training pits. Additional site information, including site background,
geology, and hydrogeology is provided in the EE/CA (Parsons ES, 1995).

2.0 RESULTS

In November 1998, researchers from the USEPA NRMRL measured groundwater
levels at 11 monitoring wells/points, and collected groundwater samples from 15
monitoring wells/points at Site FT-002. Samples were analyzed in the field for
oxidation-reduction potential (ORP), dissolved oxygen (DO), temperature, pH,
| -1-
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conductivity, alkalinity, sulfide, and ferrous iron. Additional sample volumes were
analyzed at the USEPA NRMRL in Ada, Oklahoma for BTEX, trimethylbenzenes
(TMBs), methyl tertiary-butyl ether (MTBE), total fuel carbon, CAHs, chlorobenzenes,
ammonia, nitrate + nitrite, sulfate, chloride, methane, ethane, ethene, and total organic
carbon (TOC). Analytical methods for November 1998 are summarized in Table 1.

2.1 Groundwater Flow Direction and Gradient

Groundwater elevation data are summarized in Table 2, and groundwater elevations
for May 1995 and November 1998 are contoured on Figure 1. In November 1998,
groundwater in the vicinity of Site FT-002 was inferred to flow toward the southeast, at
a gradient of approximately 0.01 foot per foot (ft/ft). Downgradient from the source
area, the flow direction changes toward the south-southeast, parallel to the flightline
and toward a swale that intermittently contains surface water. The groundwater
elevations, gradients, and flow directions measured in November 1998 are similar to
those observed in December 1993 and May 1995, as described in the EE/CA and the
first addendum (Parsons ES, 1995 and 1997).

2.2 Dissolved BTEX Contamination

BTEX compounds were detected in groundwater samples from 9 of the 15
monitoring wells/points sampled in November 1998. A summary of analytical results
for BTEX, total fuel carbon, TMBs, and MTBE is contained in Table 3. Concentration
isopleth maps for total BTEX in groundwater for December 1993, August 1995, May
1996, and November 1998 are presented on Figure 2.

Temporal and spatial changes in BTEX concentrations indicate that dissolved BTEX
concentrations in the source area are decreasing. This is demonstrated by the marked
decrease in the total dissolved BTEX concentrations at wells MW-02-005 and MW-02-
006 since the original sampling event in December 1993. Both of these wells are
located immediately downgradient from the original source area. Samples from
monitoring well MW-02-006 have displayed the steadiest decrease in BTEX
concentrations. At this location, BTEX concentrations decreased from 1,250
micrograms per liter (ug/L) in December 1993, to 538 pg/L in August 1995, to not
detected in November 1998. At well MW-02-005, BTEX concentrations decreased
from 154 pg/L in December 1993 to not detected in November 1998. This well was
not sampled in August 1995 or May 1996. Approximately 900 feet downgradient from
the source area, total BTEX concentrations decreased from 3,060 pg/L in August 1995
to 1,583 pg/L in November 1998 in groundwater samples collected from monitoring
well MW-310. The reductions in dissolved BTEX concentrations near the source area
are most likely attributable to operation of the bioventing and SVE systems in the fire

training pit source areas, and appear to have caused the BTEX plume to detach from the
source area.

As depicted on Figure 2, the November 1998 BTEX plume appears to extend further
downgradient that the earlier plumes. Comparison of sampling results for
downgradient well MW-02-043 for December 1993 and November 1998 suggests that
the BTEX plume expanded at least slightly during this period. However, well MW-02-
43 was not sampled in 1995 or 1996, which may have affected isopleth construction for

2-
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TABLE 1

SUMMARY OF GROUNDWATER ANALYTICAL METHODS

NOVEMBER 1998
FT-002

INTRINSIC REMEDIATION EE/CA ADDENDUM II

PLATTSBURGH AFB, NEW YORK

Field (F) or
Analyte Method Fixed-Base
Laboratory (L)
Oxidation-Reduction Potential Direct Reading Meter F
Dissolved Oxygen Direct Reading Meter F
Conductivity Direct Reading Meter F
Temperature Direct Reading Meter F
pH Direct Reading Meter F
Ferrous Iron (Fe*) Colorimetric, Hach® Method 8146, or equivalent F
Sulfide Colorimetric, Hach® Method 813 1, or equivalent F
Alkalinity (Carbonate [CO5”] Titrimetric, Hach® Method 8221, or equivalent F
and Biocarbonate [HCO;])
Nitrate + Nitrite Lachat FIA Method 10-107-04-2-A L
Ammonia Lachat FIA Method 10-107-06-1-A L
Chloride Waters Capillary Electrophoresis L
Method N-601
Sulfate Waters Capillary Electrophoresis L
Method N-601
Methane, Ethane and Ethene RSKSOP-175 and RSKSOP-194 L
Total Organic Carbon RSKSOP-102 L
BTEX, TMBs, MTBE” and RSKSOP-133 L
Total Fuel Carbon
CAHs and Chlorobenzenes RSKSOP-148 L

¥ RSKSOP = Robert S. Kerr Laboratory (now known as NRMRL) standard operating procedure.

¥ BTEX = Benzene, toluene, ethylbenzene, and xylenes; TMBs = trimethylbenzenes ;
MTBE = methyl tertiary-butyl ether.

“ CAHs = Chlorinated aliphatic hydrocarbons.

022/729691/PLATTSBURGH/2.xIs Table 1




TABLE 2
GROUNDWATER ELEVATION DATA
FT-002
INTRINSIC REMEDIATION EE/CA ADDENDUM 11
PLATTSBURGH AFB, NEW YORK

Datum Depth to Groundwater
Elevation Groundwater Elevation
Location Easting Northing Date (ft amsl)” (feet below datum) (ft amsl)
MW-02-005 722393.85  1700306.02 11/98 250.92 NM” NM
722393.85 1700306.02 5/95 250.92 34.45 216.47
722393.85 1700306.02 12/93 250.92 NM NM
MW-02-006 722521.64 1700372.17 11/98 245.80 28.90 216.90
722521.64 1700372.17 5/95 245.80 30.18 215.62
722521.64 1700372.17 12/93 245.80 NM NM
MW-02-007 722521.41 1700354.16 11/98 248.69 28.60 220.09
722521.41 1700354.16 5/95 248.69 NM NM
722521.41 1700354.16 12/93 248.69 32.40 ' 216.29
MW-02-008 NM NM 5/95 257.40 40.99 216.41
MW-02-011 NM NM 5/95 258.32 42.51 215.81
MW-02-014 722146.23 1700554.89 12/93 254.01 NM NM
MW-02-015 722023.54 1700547.37 5/95 256.25 40.14 216.11
722023.54 1700547.37 12/93 256.25 40.03 216.22
MW-02-019 722797.86 1700166.45 11/98 227.93 11.50 216.43
722797.86 1700166.45 5/95 227.93 14.48 213.45
722797.86 1700166.45 12/93 227.93 14.85 213.08
MW-02-020 722807.69 1700165.37 12/93 230.16 13.15 217.01
MW-02-021 723492.61 1698394.41 11/98 193.85 4.20 189.65
‘ 723492.61 1698394.41 5/95 193.85 4.57 189.28
723492.61 1698394.41 12/93 193.85 3.99 189.86
MW-02-022 NM NM NM NM 4.20 NM
| MW-02-026 721429.01 1700757.23 5/95 274.06 53.73 220.33
721429.01 1700757.23 12/93 274.06 56.40 217.66
MW-02-027 721430.77 1700751.15 12/93 274.22 53.05 221.17
MW-02-030 722808.70 1700172.70 12/93 229.55 14.60 214.95
MW-02-031 722098.87 1700498.83 5/95 250.81 34.11 216.70
722098.87 1700498.83 12/93 250.81 33.88 216.93
MW-02-040 724351.63 1699361.02 11/98 209.02 NM NM
724351.63 1699361.02 5/95 209.02 9.92 199.10
' 724351.63 1699361.02 12/93 209.02 9.40 199.62

022/729691/PLATSBURGH/2.xls Table 2 -4-




TABLE 2 (Continued)
GROUNDWATER ELEVATION DATA
FT-002
INTRINSIC REMEDIATION EE/CA ADDENDUM II
PLATTSBURGH AFB, NEW YORK

Datum Depth to Groundwater
Elevation Groundwater Elevation
Location Easting Northing Date (ft amsl)” (feet below datum) (ft amsl)

MW-02-041 724363.83 1699363.58 11/98 209.05 7.95 201.10

724363.83 1699363.58 12/93 209.05 8.33 200.72

MW-02-042 724368.43 1699352.83 11/98 208.76 7.22 201.54

724368.43 1699352.83 12/93 208.76 7.90 200.86

MW-02-043 724953.42 1698070.12 11/98 185.47 2.90 182.57

724953.42 1698070.12 12/93 185.47 3.45 182.02

MW-02-044 725474.64 1697178.35 12/93 190.21 7.62 182.59

MW-04-005 NM NM 5/95 190.96 2.32 188.64
MW310 NM NM 11/98 NM 10.50 NM
MW336 NM NM 11/98 NM 9.90 NM
44-PLT-W1 NM NM 11/98 NM 6.20 NM
45-PLT-W1 NM NM 11/98 NM 6.10 NM

84B 722267.00 1700360.00 12/93 241.52 25.50 216.02

84E 722437.00 1700360.00 12/93 241.52 28.00 213.52

84F 722437.00 1700360.00 12/93 244.26 28.50 215.76

84M 722502.00 1700270.00 12/93 243.40 29.00 214.40

840 722723.00 1700310.00 12/93 234.10 21.60 212.50

Y

ft amsl = feet above mean sea level.
%

NM = not measured.

022/729691/PLATSBURGH/2.xls Table 2 -5-
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these sampling events. Data for wells MW-02-040, -041, and -042 suggest that the
plume may be at steady-state equilibrium. Continued remediation of the source area
should cause the plume to diminish in the future.

Comparisons between the extent of the dissolved BTEX plume between December
1993 and November 1998 and model predictions presented in the EE/CA are
inappropriate because predictions were based on a simulated BTEX plume calibrated to
the estimated extent of the December 1993 BTEX plume. Subsequent monitoring data
suggest that the December 1993 plume likely extended at least 1,200 feet further
downgradient than estimated in the EE/CA. Therefore, model predictions of plume
migration are probably inaccurate, because the leading edge of the plume was not
sufficiently characterized in December 1993. However, the observed decrease in
dissolved BTEX concentrations in the source area is consistent with the observation,
made in Section 6 of the EE/CA, that attenuation of the BTEX plume can be enhanced
by engineered source removal activities.

2.3 Dissolved Chlorinated Solvent Contamination

The CAHs trichloroethene (TCE), cis-1,2-dichloroethene (cis-1,2-DCE), trans-1,2-
dichloroethene (trans-1,2-DCE), and vinyl chloride (VC) were detected in groundwater
samples collected during each of the four sampling events. Tetrachloroethene (PCE)
was detected in 1995, 1996, and 1998, but was not targeted for analysis in 1993.
Concentrations of CAHs detected in groundwater samples collected since December
1993 are presented in Table 4. The highest CAH concentration in November 1998 was
measured at MW-02-043, the sampling location farthest downgradient from the source
area.

Concentrations of total CAHs in 6 of the 15 groundwater samples analyzed for
CAHs in November 1998 have decreased over time, concentrations of total CAHs in 2
of these samples have increased over time, and CAH levels in 5 samples have remained
relatively constant or have fluctuated. The remaining two wells were not sampled prior
to November 1998; therefore, temporal trends cannot be discerned. Five of the six
wells that showed decreases in total CAH concentrations are located near the original
source zone. These wells include MW-02-005, MW-02-006, MW-310, MW-336, and
MW-44-PLT-W1. The groundwater sample collected from monitoring well MW-310 in
November 1998 showed the largest reduction, to a total CAH concentration of
1,580 pg/L. This represents an 85-percent decrease from the May 1996 total CAH
concentration of 10,900 pg/L, and a 90-percent decrease from the August 1995
concentration of 15,900 ng/L.

Four of the five sampled monitoring wells (MW-02-040, MW-02-041, MW-02-042,
and MW-02-043) that are located farther downgradient from the original source zone
have evidenced increasing or relatively stable total CAH concentrations over time.
Monitoring well MW-02-041 evidenced the highest total CAH concentration in
November 1998 (4,240 pg/L). Monitoring well MW-02-043 also evidenced a high
total CAH concentration in November 1998 (3,000 pg/L), and was the sampling
location furthest downgradient from the original source zone. The relatively elevated
CAH concentrations at this downgradient well may indicate that a slug of higher CAH
concentrations, originating at the fire training area, is migrating southeastward at the
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site. Alternatively, this concentration may be a result of a second CAH plume from
another source located east of Site FT-002 converging with the FT-002 plume. This
theory of converging CAH plumes was originally suggested in the 1995 addendum
(Parsons ES, 1997).

Isopleth maps of TCE concentrations detected in groundwater in December 1993,
August 1995, May 1996, and November 1998 are presented on Figure 3.
Downgradient from the Site FT-002 source area, the TCE plume appears to converge
with a second plume originating from an unknown source located east of the flightline.
Data collected during the May 1996 sampling event and the ramp survey (OHM
Remediation Service Corporation [OHM], 1996) confirm that an alternate source of
CAHs, unrelated to Site FT-002, exists on the eastern side of the flightline in the area
characterized by monitoring wells 47-PLT-W22 through 69-PLT-W21. Results of the
ramp survey (OHM, 1996) also suggest that CAH contamination extends farther
downgradient along the flightline, beyond the area of study addressed in this addendum.

cis-1,2-DCE was the CAH detected at the highest concentrations at most locations
during all of the sampling events (Figure 4). During the December 1993, August 1995,
and May 1996 sampling events, the total CAH concentrations were composed of an
average of approximately 86 to 87 percent cis-1,2-DCE, 9 to 10 percent VC, 3 to 4
percent TCE, and less than 1 percent PCE and trans-1,2-DCE. Isopleth maps for VC
are presented on Figure 5. The consistency of the average chlorinated solvent ratios
from 1993 through 1996 suggests that the CAH plume had reached steady-state
equilibrium, and that degradation rates for the individual chlorinated compounds have
remained relatively constant through time. Alternatively, the consistent CAH ratios
may indicate that biodegradation of CAHs had slowed and little additional degradation
was occurring.

Total CAH concentrations measured in groundwater samples collected during the
November 1998 sampling event averaged approximately 53 percent cis-1,2-DCE, 42
percent TCE, 7 percent VC, and less than 1 percent PCE and trans-1,2-DCE.
However, the percentage differences between the 1998 and prior sampling events are
due in part to the inclusion of data from well MW-02-43 in the 1998 calculations. This
downgradient well also was sampled in December 1993, but not in 1995 or 1996.
Comparison of the total CAH concentrations detected in groundwater from this well in
1993 (384 pg/L) and 1998 (3,000 pg/L) indicate that the plume expanded toward the
southeast during this time period. The available data are insufficient to determine
whether the CAH plume was still expanding in 1998. However, data for wells MW-02-
040, -041, and -042 suggest that the Site FT-002 component of the CAH plume may be
at or approaching steady state.

2.4 Biodegradation of BTEX

As discussed in the EE/CA, microorganisms obtain energy for cell production and
maintenance by facilitating thermodynamically advantageous reduction/oxidation
(redox) reactions involving the transfer of electrons from electron donors to available
electron acceptors. This results in the oxidation of the electron donor and the reduction
of the electron acceptor. Electron donors in Site FT-002 groundwater include natural
organic carbon, fuel hydrocarbon compounds, and the less chlorinated ethenes
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(i.e., DCE and VC). Fuel hydrocarbons are completely degraded or detoxified if they
are utilized as the primary electron donor for microbial metabolism (Bouwer, 1992).
Electron acceptors are elements or compounds that occur in relatively oxidized states.
Native electron acceptors include oxygen, nitrate, ferric iron, sulfate, and carbon
dioxide. Microorganisms preferentially utilize electron acceptors while metabolizing
fuel hydrocarbons (Bouwer, 1992). DO is utilized first as the prime electron acceptor.
After the DO is consumed, anaerobic microorganisms typically use electron acceptors
in the following order of preference: nitrate, ferric iron, sulfate, and finally carbon
dioxide. Anaerobic destruction of the BTEX compounds is associated with the
accumulation of fatty acids, production of methane, solubilization of iron, and
reduction of nitrate and sulfate (Cozzarelli et al., 1990; Wilson et al., 1990). Under
certain conditions, chlorinated ethenes also can be used as electron acceptors in
microbially mediated redox reactions.

As a part of the November 1998 sampling event, analyses were performed on
groundwater samples to determine the concentrations of geochemical indicators of
intrinsic remediation. The results of these analyses are summarized in the following
subsections.

2.4.1 Oxidation/Reduction Potential

ORP, a measure of the relative tendency of a solution to accept or transfer electrons,
was measured at 16 wells sampled in November 1998. The dominant electron acceptor
being reduced by microbes during BTEX oxidation is tied to the ORP of the
groundwater. Measured site ORPs are summarized on Table 5.

The November 1998 ORP values at Site FT-002 range from -160 millivolts (mV) to
190 mV. Although measured site values are higher than the theoretical optimum levels
for sulfate reduction and methanogenesis (Norris et al., 1994), this discrepancy is a
common problem associated with measuring oxidizing potential using field instruments.
It is likely that the platinum electrode probes are not sensitive to some of the redox
couples (e.g., sulfate/sulfide). Many authors have noted that field ORP data alone
cannot be used to reliably predict the electron acceptors that may be operating at a site
(Stumm and Morgan, 1981; Godsey, 1994; Lovley et al., 1994). Integrating redox
measurements with analytical data on reduced and oxidized chemical species allows a
more thorough and reasonable interpretation of which electron acceptors are being used
to biodegrade site contaminants. Groundwater data collected at Site FT-002 suggests
that that both sulfate reduction and methanogenesis are continuing to occur even though
the measured ORP range would exclude both processes.

Areas at the site with low ORPs continue to coincide with areas characterized by
elevated BTEX concentrations; low DO, nitrate, and sulfate concentrations; and
elevated ferrous iron and methane concentrations. This suggests that dissolved BTEX
at the site is undergoing a variety of biodegradation processes, including aerobic
respiration, denitrification, iron reduction, sulfate reduction, and methanogenesis. The
same relationships between ORP and electron acceptor/byproduct concentrations were
noted during the December 1993 and August 1995 sampling events (Parsons ES, 1997).
Only very limited ORP data were collected in May 1996.
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2.4.2 Dissolved Oxygen

DO concentrations were measured at 15 groundwater sampling locations in
November 1998. Table 5 summarizes DO concentrations measured at groundwater
monitoring locations at Site FT-002 since December 1993. Figure 6 presents isopleth
maps of DO at the site in August 1995 and November 1998. Comparison of Figures 2
and 6 shows that the BTEX plume core area at Site FT-002 continues to be essentially
anaerobic. In fact, DO concentrations measured in November 1998 are similar to or

lower than concentrations detected in August 1995. However, the DO levels measured

at wells 44-PLT-W1 and 45-PLT-W1 are reversed from those measured in August
1995, suggesting that results were associated with the wrong well during one of the
sampling events.

The correlation between depleted DO and elevated BTEX concentrations is a strong
indication that aerobic biodegradation of the BTEX compounds has occurred, and
continues to occur, at the site. The greatest aerobic activity is expected to occur at the
upgradient perimeter of the source area and along the fringes of the plume, because
these are areas where BTEX-contaminated groundwater mixes with groundwater
containing higher concentrations of DO.

2.4.3 Nitrate + Nitrite

Concentrations of nitrate + nitrite (as nitrogen) were detected at 6 of the 15
locations sampled in November 1998.  Nitrate + nitrite results measured at
groundwater monitoring locations in November 1998 are presented on Table 5. Both
the EE/CA (Parsons ES, 1995) and the first update sampling addendum (Parsons ES,
1997) stated that sampling results for nitrate indicated that dissolved BTEX was
biodegrading via the microbially mediated processes of denitrification and/or nitrate
reduction. Most of the November 1998 nitrate data was collected in the plume area,
and the concentrations were generally less than 0.1 mg/L, supporting the continued
depletion of nitrate in the plume area due to use of nitrate as an electron acceptor to
biodegrade BTEX. The nitrate concentrations detected at 45-PLT-W1 (0.63 mg/L) and
MW-02-43 (12.8 mg/L) suggest that nitrate concentrations cross-gradient and
upgradient from the plume were higher than in the plume core in November 1998.
However, the data are insufficient to confirm that this was the case.

2.4.4 Ferrous Iron

Ferrous iron concentrations were detected at 11 of the 15 locations sampled during
the November 1998 sampling event. Table 5 lists ferrous iron concentrations measured
at site groundwater monitoring locations in November 1998. Figure 7 presents isopleth
maps showing the August 1995 and November 1998 distributions of ferrous iron in
groundwater. Comparison of Figures 2 and 7 indicate that areas with elevated total
BTEX concentrations continued to have elevated concentrations of ferrous iron. For
example, the highest ferrous iron concentrations of 12.0 and 15.0 mg/L were detected
in MW-310 and MW-02-019, respectively; these monitoring wells also evidenced the
highest BTEX concentrations during the November 1998 sampling event (Figure 2).
The ferrous iron concentrations measured in November 1998 were generally similar to
or slightly greater than the April 1995 concentrations, suggesting that ferrous iron was
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elevated in the plume core area. An exception occurred at MW310, where the 1998
ferrous iron concentration (12.0 mg/L) was less than the 1995 concentration (15.3
mg/L).

Studies suggest that the reduction of ferric iron to ferrous iron cannot proceed
without microbial mediation (Lovley and Phillips, 1988; Lovley ez al., 1991; Chapelle,
1993); therefore, the continued presence of ferrous iron strongly indicates that ferric
iron continues to be used as an electron acceptor at the site during biodegradation of
BTEX compounds.

2.4.5 Sulfate

Sulfate concentrations were detected at 13 of the 15 locations sampled in November
1998. Results for sulfate analyses performed at groundwater monitoring locations at
FT-002 are summarized on Table 5. An isopleth map for the November 1998 sulfate
results is provided on Figure 8. Comparison of Figures 2 and 8 indicates that the areas
with the highest total BTEX concentrations continue to have depleted sulfate
concentrations. Sulfate concentrations measured in November 1998 are similar to the
August 1995 concentrations, with no apparent increasing or decreasing trends. The
correlation of depleted sulfate concentrations with the highest BTEX concentrations
provides strong evidence that anaerobic biodegradation of the BTEX compounds
continues through the microbially mediated process of sulfate reduction.

2.4.6 Methane

Methane concentrations were detected at 12 of 14 locations sampled for methane in
November 1998. Methane concentrations measured in Site FT-002 groundwater
samples collected since December 1993 are presented in Table 5. Figure 9 presents
isopleth maps for August 1995 and November 1998 methane data. In areas with total
BTEX concentrations greater than 50 pg/L, methane concentrations ranged from
0.02 mg/L to 0.80 mg/L. The methane concentrations measured in 1998 are similar to
those measured in August 1995, with no apparent increasing or decreasing trends. The
relationship between the methane and BTEX plumes can be observed through
comparison of Figures 2 and 9. Elevated methane concentration have been detected
outside of the BTEX plume as well. However, the continuing presence of concomitant
BTEX and methane plumes at the site is a strong indication that anaerobic
biodegradation of the BTEX compounds is continuing at the site through the
microbially mediated process of methanogenesis.

2.5 Biodegradation of Chlorinated Solvents

At Site FT-002, the occurrence of sulfate reduction, methanogenesis, and low ORPs
in the core of contaminant plume indicate that redox conditions are suitable for
reductive dehalogenation of CAHs to occur. TCE daughter products are present at
relatively high concentrations. cis-1,2-DCE (a daughter product of the reductive
dehalogenation of TCE) is present more frequently and at higher concentrations than
any other CAH at the site (Table 4). The presence of high concentrations of cis-1,2-
DCE in association with low concentrations of rrans-1,2-DCE in site groundwater
provides further evidence of reductive dehalogenation, because the cis isomer is
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preferentially produced when TCE is reductively transformed. VC has continuously
represented approximately 7 to 10 percent of the total dissolved chlorinated ethene
concentration in site groundwater; therefore, reductive dehalogenation of cis-1,2-DCE
to VC also is occurring. The relatively high ratio of cis-1,2-DCE to VC indicates that
the groundwater system is not sufficiently reducing to reductively transform all of the
DCE to VC.

2.5.1 Ethene

Ethene is produced when VC is reductively dehalogenated. Dissolved ethene
concentrations were detected in only 2 of the 15 groundwater samples collected in
November 1998 (Table 5). Each of the detected concentrations was 0.002 mg/L.
Ethene previously had been detected in groundwater samples from multiple well/point
locations from 1993 to 1996 at concentrations ranging up to 0.71 mg/L at location 84D
within the general source area (Table 5, Figure 1). The decreased frequency of ethene
detection suggests that groundwater redox conditions are becoming less reducing over
time, inhibiting the reductive transformation of VC to ethene.

2.5.2 Chloride

Chloride concentrations were measured in groundwater samples collected in
November 1998 (Table 5). Chloride is a byproduct of the biodegradation of chlorinated
solvents. The November 1998 chloride concentrations detected in seven groundwater
samples that contained more than 100 pg/L of total CAHs ranged from 2.75 mg/L to
78.4 mg/L, and averaged 24.5 mg/L. Conversely, chloride concentrations detected in
eight samples that contained less than 100 pg/L of total CAHs ranged from 8.96 mg/L
to 115 mg/L, and averaged 49.2 mg/L. Upgradient chloride concentrations detected in
groundwater during previous sampling events at wells MW-02-026 and -027 have
ranged from 84.7 to 144 mg/L. Therefore, the background chloride concentration
appears to mask any increase in chloride that may have occurred as a result of
chlorinated solvent degradation. Instead, the presence of biodegradation daughter
products (cis-1,2-DCE, VC, and ethene) serve as better indicators of CAH
biodegradation.

3.0 CONCLUSIONS AND RECOMMENDATIONS

Results from the long-term groundwater monitoring conducted during November
1998 continue to support the occurrence of intrinsic bioremediation of dissolved BTEX
and CAHs at Site FT-002. The combined effects of LNAPL recovery, bioventing with
SVE, and natural attenuation in the source area appear to be effectively decreasing
dissolved BTEX concentrations in this area. As a result, the dissolved BTEX plume
appears to have become detached from the source area. LTM data suggest the BTEX
plume has expanded toward the southeast since 1993; however, more recent data
indicate that the plume has achieved a steady-state condition. Continued remediation of
the BTEX source should cause the plume to diminish in the future.

Geochemical natural attenuation indicator parameter data collected in November
1998 indicate that aerobic and anaerobic natural attenuation processes are continuing to
degrade dissolved BTEX in an uninterrupted fashion. Concentrations of electron
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acceptors (DO, nitrate, and sulfate) remain relatively depleted in the plume core area,
and concentrations of metabolic byproducts (ferrous iron and methane) in the plume
area continue to be elevated. Apart from increasing ferrous iron concentrations in some
areas, significant increasing or decreasing trends in concentrations of these indicator
parameters are not apparent.

Bioplume II model PLATPRD, used to assess the effects of reducing the
contaminant source by 20 percent, predicted that the BTEX plume would recede nearly
800 feet by year 2003 (Parsons ES, 1995). The maximum predicted dissolved BTEX
concentration in 2003 was 5,300 pg/L. The maximum measured concentration in
November 1998 was 3,046 pg/L. However, the well in which the maximum
concentration was detected in 1993 (MW-02-014) has not been sampled since. It is
conceivable that significant recession of this plume will occur during the next several
years given the substantial reduction of the contaminant source that appears to have
occurred. However, it should be noted that the Bioplume II model was constructed
before the downgradient extent of the BTEX plume was fully defined. Therefore, the
model may not have accurately predicted the fate and transport of this plume, and
comparison of observed and simulated conditions may not be appropriate.

Similar to BTEX, dissolved CAH concentrations in the source area have decreased
substantially over time. Although the CAH plume appears to have expanded toward the
southeast since 1993, the available data are insufficient to evaluate current plume
dynamics with certainty. CAH plume dynamics are difficult to evaluate due to the
irregular or inconsistent sampling of downgradient monitoring locations. In particular,
the downgradient extent of the TCE plume (Figure 3) was not defined in 1993, as the
furthest downgradient monitoring location (MW-02-043) had an elevated TCE
concentration of 373 ug/L. Subsequently, this location was not sampled in 1995 or
1996; but had a significantly elevated TCE concentration of 2,880 ug/L. when sampled
in November 1998. Therefore, the CAH plume appears to be expanding downgradient,
but to what extent cannot be determined.

The presence of anaerobic, reducing conditions throughout most of the plume area,
combined with the presence of DCE, VC, and ethene, support the observation that
reductive dehalogenation is the dominant biodegradation process working to transform
CAHs in groundwater. However, the high concentrations of cis-1,2-DCE relative to
VC and ethene indicate that the groundwater is not sufficiently reducing to transform
the majority of the DCE to less-chlorinated compounds. In addition, the anaerobic
conditions that prevail throughout much of the plume indicate that aerobic degradation
of DCE and VC is not a major attenuation process at this site.

Additional LTM events should include confirmatory sampling of downgradient well
MW-02-043, where 2,880 pg/L of TCE was detected in November 1998. In addition,
wells that are located further downgradient and crossgradient should be sampled to
assess the extent and migration of this contamination, as well as for other potential
sources of CAHs. These location should include, at a minimum, 68PLT21, 69PLT21,
39PLT16, 62PLT20, 63PLT20, 37PLT15, and 38PLT15. In addition, sampling of
locations 32PL.T12, 33PLT12, 34PLT12, and 35PLT13 along the plume axis will aid in
evaluating the evolution of the CAH plume.
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APPENDIX A

1998 ANALYTICAL DATA
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Contract # 68-C-98-138

Decembexr 10, 1998

Dx :;,Don Kampbell A

National Risk Management Research Laboratory
Subsurface Protection and Remediation Division
U.S. Environmental Protection Agency

P.O. Box 1198

Ada, OK 74820

THRU: Dr. Dennis Finéiégﬂs

| Dear Don:

As requested in Service Request # SF-0-30, headspace GC/MS
analysis of 16 water samples from Plattsburg for chlorinated
volatiles was completed. The samples were received on November 23,
1998 and analyzed on December 4-5, 1998. RSKSOP-148 (Detexmination
of Volatile Organic Compounds in Water by Automated Headspace Gas
Chromatography/Mass Spectrometry (Saturn II Ion Trap Detector) was
used for this analysis. -

An internal standard calibration method was established for
15 compounds. The standard curves were prepared from 1.0 to 2000
ppb. The lower calibration limits werxre 1.0 ppb.

A quantitation report for the samples, lab duplicates, field
duplicates, QCs, standards and lab blank is presented in tables 1.

If you should have any questions, please feel free to contact
me. i ‘ :

Sincerely,
/,Lmdwud/

John Allen Daniel

ManTech Environmental Research Services Corporation

R.S. Kerr Environmental Research Center, PO. Box 1198, 919 Kerr Research Drive
Ada, Oklahoma 74821-1198 580-436-8660 FAX 580-436-8501
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Ref: 98-MB22
Contract# 68-C-98-138
December 1, 1998

Dr. Don Kampbell

National Risk Management Research Laboratory
Subsurface Protection and Remediation Division
U.S. Environmental Protection Agency

P.0O. Box 1198

Ada, OK 74820

TERU: Dr. D. Fine’afg“o‘

Dear Don:

Please find attached the analytical results for Plattsburgh

AFB, Service Request SF-0-30 requesting the analysis of monitoring
well . samples to be analyzed for MTBE, benzene, toluene,
ethylbenzene, p-, m-, and o-xylene, 1,3,5-, 1,2,4-, and 1,2,3-
trimethylbenzene, and total fuel carbon. I received your 16
samples November 23, 1998 in capped, lead lined 40 mL VOA vials.

- The samples were analyzed on November 30, 1998. sSamples were

stored at 4°C until analyzed. All samples were acquired and
processed using the Millennium data system. A 5 point (1-1000 ppb)
external calibration curve was used to determine the concentration
for ‘all compounds.

RSKSOP-133 "Simultaneous Analysis of Aromatics and Total Fuel
Carbon by Dual Column/Dual Detector Gas Chromatography in Ground
Water Samples" was used for these analyses. Autosampling was
performed using a Dynatech-Precision autosampler in-line with a
Tekmar LSC 2000 sample concentrator. ~

Sincerely,

Mark Blankenship

Xc: R.L. Cosby

G.B. Smith
J.L. Seeley.f%

J

ManTech Environmental Research Services Corporation

R.S. Kerr Environmental Research Laboratory, P.O. Box 1198, 919 Research Drive
Ada, Oklahoma 74821-1189 405-436-8660 FAX 405-436-8501
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Ref: 98-AZ31
68-C-98-138

December 3, 1998 .

Ms. Don Kampbeil
National Risk Management Research Laboratory
Subsurface Protection & Remediation Division

U.S. Environmental Protection Agency
P.O.Box 1198
Ada, OK 74820

‘THRU: D. Fine!a
- Dear Don:
As reqﬁested in Service Request #SF-0-30, gas analysis was performed for methane, ethylene
and ethane on samples received from Plattaburgh AFB. The samples were received on November

23,1998, and analyzed on December 1, 1998. Calculations were done as per RSKSOP-175.
Analyses were performed as per RSKSOP-194.

- If you have any questions concerning this data, pleasc feel free to contact me.

vwl(QZ[‘ﬂ“’

Smcerely,
Amy Q Zhao

xc:  RL. Cosby
G.B. Smith
JL. Seeley'ag C-“f
.G _S_ewell

ManTech Environmental Research Services Corporation

R.S. Kerr Environmental Research Center, PO. Box 1198, 919 Kerr Research Drive
Ada, Oklahoma 74821-1198 . 580-436-8660 FAX 580—436—8501

|
\i‘b‘i}'f




- ———— P.1

12-217-"8C88 £:13AM FROM APAB /3PAR 425 L35 8723

’rinted 12/03/98 SF-0-30 Originator: D. Kampbeli Site: Plattsburgh AFB Analyst: A. Zhao
3amples Received 11/23/98 _ Samples Analyzed 12/01/98
Sample Methane Methane . Ethylene Ethylene Ethane Ethane
PPm (Gas) ppm mg/L(Water) ppm (Gas) ppm mg/L(Water) Ppm (Gas) ppm (Water)
00 ppm CH4 1.03E+02 ~ b ~ i ~
100 ppm C2H4 ' > ~ - 1.07E+02 ~ - ~
100 ppm C2H86 > ~ " ~ 1.05E+02 ~
1P. Helium Blank . ~ bl ~ i ~ e
.ab Blank ‘ ~ b ~ il ~ -
AW-02-005 ~ - ~ - ~ i
AW-02-006 ~ 0.090 ~ - ~ *
AW-02-007 ~ 0.108 ~ i ~ -
AW-02-017 : ~ i o~ b ~ we
AW-02-075 ~ 0.484 ~ 0.006 ~ 0.002
AW-02-075 Lab Dup ~ 0.467 ~ 0.006 ~ 0.002
AW-02-021 ~ 0.026 ~ i ~ i
AW-02-022 ~ 0.242 ~ b ~ i
AW-02-040 ~ 0.040 ~ b ~ -
AW-02-041 ~ - 0.608 ~ bl ~ 0.002
1W-02-042 ~ 0.799 -~ * ~ bl
AW-02-042 Field Dup ~ 0.814 ~ * ~ bl
000 ppm CH4 1.08E+03 oo~ h ~ - ~
AW-02-043 ~ 0.002 ~ > ~ i
tW-02-044 ~ > ~ b ~ ”
IW-7' W- of 310 ~ 0.020 ~ * ~ w
1W-02-306 ~ 0.162 ~ i ~ i
W 310 ~ 0.467 ~ 0.363 ~ -
W 310 Lab Dup ~ 0.456 ~ 0.372 ~ -
W 45 PLT W1 ~ - ~ - ~ -
W -45 PLT W1 Field Dup ~ - ~ i ~ e
0 ppm CH4 1.02E+01 ~ bl ~ bl ~
Oppm C2H4 - ~ 9.60E+00 .~ - ~
0 ppm C2H6 ** ~ b ~ 9.70E+00 ~
ower Limit of Quantitation 10.0 0.001 10.0 0.003 10.0 0.002

'nits for the samples are mg/L dissolved in water.
nits for the standards are parts per million.

' denotes None Detected.
denotes Below Limit of Quantitation.
denotes Not Applicable.



12-21-1998 S:14AM FROM APAB /BPAB 405 436 8703 ' N P2

Ref: 98-SH45
Contract # 68-C-98-138

November 30, 1998

Dr. Don Kampbell

National Risk Management Research Laboratory
Subsurface Protection & Remediation Division
U.S. Environmental Protection Agency

P.0O. Box 1198

Ada, OK 74820 g
THRU: D.D. Fine
Dear Don:

Attached are TOC results for a set of 16 Plattsburgh samples
submitted November 23, 1998 under Service Request #SF-0-30.
Sample analysis was begun November 30, 1998 and completed
November 30, 1998 using RSKSOP-102.

Blanks, duplicates, AQC samples were analyzed along with
your samples, as appropriate, for quality control. If you ' have
any questions concerning this data, please feel free to ask me.

Sincerely,

S:;;%zgzgab/ ? el

JSharon Hightowér

xc: R.L. Cosby
G.B. Smith

J.L. Seeley _{7

. ManTech Eavironmental Research Services Corporation

R.S. Kerr Environmental Research Ccmer, PO. Box 1198, 919 Kerr Research Drive
Ada, Oklahoma 74821-1198 580-436-8660 FAX 580-436-8501




12-21-1998 9:14AM  FROM APAB /BPAB 405 436 8703

KAMPBELL PLATTSBURGH LIQUIDS SF-0-30
Received 11/23/98
Analyzed 11/30/98 by Sharon Hightower

SAMPLE % TOC
MW-02-005 1.26
MW-02-006 .624
MW-02-007 1.11
MW-02-017 2.42
MW-02-021 3.05
MW-02-022 4.05
Mw-02-040 1.80
MW-02-041 9.44
MW-02-042 4.66
MW-02-043 4.28
| DUP 4.33
MW-02-075 4.31
WP39 69.8
Mw-7 6.59
Mw-44 1.12
MW-45 .760
Mw-306 1.50
MW-310 12.7
5 MG/L 4.40

#P39 std. t.v.=76.0 +/-7.60

=3




12-21-1998 S:@5AM FROM APAB /BPAB 405 436 8703

December 9, 1998

Ref: 98-LP55/1p
98-RJIK7/lp

Contract # 68-C-98-138

Dr. Don Kampbell "
National Risk Management Research Laboratory
Subsurface Protection & Remediation Division
U.S. Environmental Protection Agency

‘ P.O.Box 1198
Ada, OK 74821-1198

THRU: D.D. Fine

Dear Don:

Attached are inorganic results for a set of 16 samples from Plattsburgh AFB, NY, .
submitted to MERSC under Service Request # SF-0-30. The samples were received November
23 and were analyzed November 24, 1998. The methods used for these samples were Lachat F1A
methods 10-107-06-1-A for ammonia and 10-107-04-2-A for nitrate + nitrite and Waters
capillary electrophoresis method N-601 for chloride and sulfate.

Quality assurance measures performed on this set of samples included spikes, duplicates,
known AQC samples and blanks.

If you have any questions concerning this data, please feel free to contact me.

xc: R.L. Cosby
J.L. Secley A"L)
G.B. Smith

ManTech Environmental Research Services Corporation

R.S. Kerr Environmental Research Center, PO. Box 1198, 919 Kerr Research Drive
Ada, Oklahoma 74821-1198 580-436-8660 FAX 580-436-8501




| 12-21-1938 S:@5AM

Rec'd 11-23-98
Analyzed 11-24-98

R.J. Kinsey: NO2+NO3, NH3
L. Pennington: Cl, SO4

FROM APAB /BPABR 4@5 436 8703

Plattsburgh AFB, NY

Don Kampbell
S.R. # SF-0-30

SAMPLE N02+NO; N[

MW-02-006
MW-02-007
MW-02-075
MW-02-017

Spike Recovery

MW-02-005 |

106%

106%




1-28-1999 4:06PM

ROBERT S. KERR
ENVIRONMENTAL
RESEARCH LABORATORY
ADA, OKLAHOMA

FROM APAB /BPAB 485 436 8703

.. UNITED STATES
ENVIRONMENTAL PROTECTION AGENCY

sounézw A ‘:B

19

ol [ 2/T8

Pow i<

ANALYSIS GROUP J: =002 | ANALYST
SAMPLE TIME ,{:"ﬁhm}]r 54,{9:,‘:‘- i;f:de P’_{'j +‘$ '
Mw-o2-0h0l W30 [ 14p <.l I<.] |6l
Mw~or-oul | 122 § |26D <,l <, 6.1
Aw~ s —par| 1200 | 1Lo [ 0.F | <.1 |6,
mw -or -p7 | 1 Suo| Yo oz <.l |5, %
mw-o2-006|1650/180 |30 |05 |5.%
mw-02-0 751700 M6 7,0 0,2 |3.9
,”[M%/ mw-p2-01l| 1030 |200 |©, T <.l |60
Mw-0z2-022 | 1100|220 (0,7 | <,] | 5.9
mw3os7o02017 |iMS 190 | <,1 | <.l | 6.4
ww.TWos 310 Moo 240 [15,p |<.t [6,0
MW 306?’2;;“,’0 1420 [ 160 | <.] l<,i 5.9
MW 311D Mwo [z20 |12,0 | <, 5.9
mwoz-043 1545 |1go 0.2 |<.] | 5.9
liglag wipLTw L [0900 |146 0.6 |<.1 | 6,0
urpLTwi  [0q:5 (200 | <1 | <, 6,8
mwoT 655 lios |ido |o.¢ <1 &9
Mwpr- 011 Merlod »‘;\M]'s-wc)r J;[MMCT M‘*}

REMARKS




4-23-1889 7:

29SAM FROM APAB /BPAB 405 436 8703

5(1

Groundwater Sampling Record
Monitering Well No. A W p7 -0 € o AMEODS

SAMPLE EXTRACTION MET HOD:

[ ] Bailesmadeof: rthl()v/] ‘oa,tigr

wiql9g
PlaTls b'wﬁh/r/?b’

[ ] Pump, oyvpe:

[ ] Other, dessrive:

Sample otmined is [X] GRAB; [ ] COMPOSITE SAMPLE

6(1] ON-SITE MEASUREMENTS:
Time 1I0lp lioig | Measured wity
Terap (*C) 19,9
pH

——t—

Cond (:S/em) A yig
DO (mgl) i

.0 ©.9

Redox (=V) I~ipd_ ~{ip

Saliniey

|

701

Checke=

1{]

2(]

<1

SAMPLE CONTAINERS (maerial, qumber, size):

ZQUIPMENT CLZANED 3ETFORE USE WITE

Itexs Cleaned (Lise):

Qg&%narz—:j ‘('

FT. BELOW DATUM

Measuresd with:

watmrpErT 0.0 Toe

FT. BELOW DATUM

Measu-ed with:

WATER-CONDITION SEFORE WELL EVACUATION (Describe):

Coior: po Coloy

Turbidiry:

Qdor: -

Other Commeants:

WELL EVACUATION:
Medhod:

Volume Remaved:

Observarions: Turbidity (clear slighrly cloudy very eloudy)
_ Water level (rose  fell p -

Wazar odars:

Other commmazss:




24— iIJ938 £: |1 3FM FRUM AFAD /DFAD 4ud &D0

(S S

Groundwater Sampling Record
" Monitering Well NoW W 02 -0 O b

SAMPLE EXTRACTION MZTHOD:

[ ] Bailermadeof:

{ ] Pump, tvpe__Enviea Tech

[ ] Other, dascrize:

Sampis coaained is [X] GRAB; [ ] COMPOSITE SAMPLE

6] ON-SITE MEASUREMENTS:
Time 15501 15551 Measursd with
Temp (°C) 10,9 16,9 |
pH i
Cond (uS/cm) 7% |
DOmgL) | J,9 (0,5 |
Redox (@mV) |—=}d3y |=)¢H | "y
Salmity | :
701 SAMPLE CONTAINERS (mazarizl, umber, siz=):
Check-oT
{1 EQUIPMENT CLEANED 3EZFORE USE WITH ‘
Ttems Cleaned (List):
W] o |
2(1 5 T DEFTE ! FT.3ZLOW DATUM
Maasursd with:
WATER DE?T= _2 829 lec FT. BELOW DATUM
Measursd wit :
301 WATER-CONDITION BEFORE WELL EVACUATION (Describe):
' Caior:
Turbidicy:
Ccdor:
QOtaer Commens:
401 WELL EVACUATION:
Mezhed:
Velume Removed: —
Observations:  Turbidity (ciear- . slightly cloucy very cloudy)
Water level (rese  fell o change)
Water odors:
Other corarsears:



2=Ya4— 1989 2:12FM FRUM AFAD /DFAD 4ul Q40U O/7udD -

Groundwater Sampling Record |/} 7/F {
Menitoring Well No. ZA J) -2 2 =0 0? ' 1/ 7/ ‘7 - y
s SAMPLE EXTRACTION METHOD:
[ ] Bailermadeof_ —
[ 1 Pump,cype:_Envirg o/ )
[ ] Othes, describe:,
Sample otrained is [X] GRAB; [ ] COMPOSITE SAMPLE
601 ON-SITE MEASUREMENTS:
Time 1520t j.5 301- | Measured with
Temp (°C) ¥, o | |
pH -
Cond (uSiem) | 24 2 L\ o
DOmgl) |g5.3 2, >
Redox (=V) i 4 g_t ~-FH4
Saliziey | ’ |
701 SAMPLE CONTAINERS (zazesial, numbery, size):
Caeck<f : ‘
1{] ZQUIPMENT CLEANED BETORE USE WIT= s
Itemns Cleaned (Lise): o
‘ .
211 PRODUCTDEFTHE 2 & , FT.BELOW DATUM
: Measured with:
WATERDEST=_2.8. 8 /14 & *T. BELOW DATUM
' Measur=d with-_ '
301 WATER-CONDITION BEFORE WELL EVACUATION (Describe):
’ Caior: : !
Turbidicy:
Odor: - i
Othr Comments:
4{] WELL EVACUATION:
. Merhod:
Volume Removed:
Observazions:  Turbidity (clear slighdy cloudy very cloudy)
Water level (rose  fell po change)
Warer odors: :
. Other commens: ; : ——




4-23-1992 7:28AM FROM APAB /BPAB 405 436 8703 P. 4

Groundwater Sampling Record “/ / 3/7‘ 8'.?"

. Monitoring Well No. JA W « N R -0 _
sC] SAMPLE EXTRACTION METHOD: \Muw=0z-c17 ; P}l sbuvsh AFB

{1 Bailer mads ot

(] Pump.ope:_Enviepier]y - Sulmersile pitw O

[ ] Ouer, deseribe:

Sample obaited is [X] GRAB; [ ] COMPOSITE SAMPLE

6(1] ON-SITE MEASUREMENTS:
Time (7207 o ] Mwedwim ] pH .Y
Temo °C) | 9, AlK . Gcireps =180 |
pH Ihor <.
Coznd (uS/e=) 398 .
DO @el) | 7.5 | 25 wio
Redox (=V) |4 7437 I |
Saliziry | i
7(1] SAMPLE CONTAINERS (material, number, size):
Checko=
1(] ZQUIPMENT CLZANTD BETORE USE WITH -
lte=s Cleased Liso):
2(] PRODUCT DEFTE : FT.BELOW DATUM
Measised with:
P -
WATERDEPTE_29,7  [¢oc FT. BELOW DATUM
Measurzd with:
3] WATER-CONDITION SEFORE WELL EVACUATION (Descsibe):
‘ Coior:
Tursiciny:
, Odor: -
! Other Commenn:
el WELL EVACUATION:
' . Medhoed:
Volums Removed:
- Qbserrations: Turbidity (clear slightly cloudy very cloudy)
Water level (fuse  fell po chaage)_
Wazer odors:

‘ : Cther commenrs:

u
|




Groundwater Sampling Record

Monitering WellNo. MW 2 L -7 § : ))}) 7} q %

5(1 SAMPLE EXTRACTION MEZTHOD:

[ ] Bailer made of;

{1 Pump, ty'pc:__Enw_l ROTELH

[ ] Other, descrite:

Sample cbairedis (X] GRAB; [ ] COMPOSITE SAMPLE
61 ON-SITE MEASUREMENTS:

Time ) 'Lg 4 95 , ] | Mezsured with
Temp (*C) 9. L&

pH

Cond (uSlem) |27 4 765

DO (mz1) 0 2 3

Redox (@V) |=)20 |- )i7 |

Saliniry |

701 SAMPLE CONTAINERS (zaresal, number, size):

Check-0T '
1{] EQUIPMENT CLEANED BEFORE USE WITE

Items Cleansd (Lis3):

W ‘ I
201 P'R&&TDE?TH H2 - FT.BELOW DATUM

Measured with:

: i
watsaperrs_249.,2. JOC
Measured with:

FT.BELOW DATUM _

301 WATER-CONDITION 3EFORE WELL EVACUATION (Descrive):
' Calor:
Turdidicy:
Cdor__j €5 - fuel
Otaer Comments:
41 WELL EVACUATION:
"~ Method:
Volume Removed: - :
Observations:  Turbidity (elear slightly cloudy very cloudy)
' Water level (rese - fell nochange) :
Water odors:

Other corameaars:

—




Groundwater Sampling Record o l/// %/ 9 ?
Monitoring WellNo. MW 02 - O 2 | . ’
S(1 SAMPLE EXTRACTION METHOD: '

{ ] Bailer madeof: i
{1 Pump,type:_ Mz s Liox
[ ] Othes; descrice:

Sample obained is (X] GRAB; [ ] COMPOSITE SAMPLE

6(] ON-SITE MEASUREMENTS: \
Time 1005 1 1ojz 11u1y | Measured with
Temp (°C) 0.4 1 i0, & 1 10 ‘
pH )
Cond(uS/cm) | o7 | 508 So+
DO (mg/L) 6,3 1 g. 2 g, 2
Redox (mV) + 6] I+ 40
Salinity : n
701 SAMPLE CONTAINERS (matsrial, number, size):
Check—of _ v :
1[] EQUIPMENT CLEANED BEFORE USE WITK. :
: Ttems Cleaned (Lise): ‘ -
2(] wrepieTperTE_ /T, S FT.BELOW DATUM
Measursd with: _
o ) :
watErpepT _H.2' TOC _' FT.BZLOW DATUM
‘Measursd wit: Sal )wl‘S a
501 WATER-CONDITION BEFORE WELL EVACUATION (Describe):
’ . Coior: :
Turbidity:
Odor:
Otker Comments:
4[] . WELL EVACUATION:
Merhod:
VYolume Ramovad: : = :
Observations: -~ Turdidicy (clear slighuy cloudy very cloudy)
Warer level (ross  fell poch
Wazer odors:

Cther commeats:




Lot IO SN T TN e el

s(1 sA

MPLE EXTRACTION METHOD:

‘ Grouadwater Sampling Record
Monitoring Well No. MW 8 2. p2 2

[ ] Bailermadeofi_

11/)8)98

[ ] Pump, type: Mg 5/ o+l X

[ ] Other, desribe:

Sample ebained is [(X] GRAB; [ ] COMPOSITE SAMPLE

6(] ON-SITE MEASUREMENTS: |

Time

1o4Ss | joso | ie5s ] Measured with

Temp (°C)

‘0.‘3 ‘ I0¢1 hv‘l""

pH

CondwSiem) | S92 | 39§ | 54&

DO (mg)

0.3 1 0,j 0.1

Redox (mV)

~Cy 1-77 _1-%1

Saliniry

| ! i

701 SAMPLE CONTAINERS (mazerial, number, size):

. Chesk-o=

1]

2(]

ef]

SQUIPMENT CLEANED BEFORE USE WITE

Ites Clezned (Lisy):

w/l)
“EOBéé"Dn..n 32/

Measered with:

FT.BELOW DATUM

watmperr_42!  Toe

FT.BELOW DATUM

Measursd widh:

WA"EK—CONDI_ION BEFORE WELL EVACUATION (Descsibe):
Caior:

Tursicicy:

Odor: -

Other Cox:u::c:us:

W:I.L EVACU ATION:
Medhod:

Volume Removed:

Otserrations:  Turbidity (elear slightly eloudy
Water level (fose  fell no chznge)
Water odars:

vesy cloudy)

Other cormmanrs:




4-23—-1888 7:28AM FROM APAB /BPAB 405 436 8703
' Plaris) =
Groundwater;SzmpIing Record ' 4Iﬁ Sod 4 }" AF 3
Menitoring Well No. AW -02 -0 p N//7/‘7 g ’

5(1 SAMPLE EXTRACTION MEZTHOD:

[ ] Bailermadeof

[] Pump,oype_Masier Lo v
[ ] Other, descrive:

Sample ctained is [X] GRAB; [ ] COMPOSITE SAMPLS

6] ON-SITE MEASUREMENTS:
Time ifSo!l i [PA) Mezsured with
Temp (*C) WA 32 4.6
pH
Cond(wSim) | 7C§ 1794 |7 7%
DO (mgl) o,y 0,/ 0.1
Redox @V) |+200 1+£49) I1+ISL
Salinity T
7(] SAMPLE CONTAINERS (zmacesial, number, sizs):
Check-o= '
1] ZQUIPMENT CLIANED 3ETORE USE WITE .
Itezs Cleaned (Lisz):
welf /
2(1] PRopUYeTDEFTE 2.9 FT. BELOW DATUM
Measured with: ,
‘AT
WATERDEPTE__B.6 5 5T, BELOW DATUM
Measus=d with: d
50 WATER-CONDITION BEFORE WELL EVACUATION (Descsibe):
) Coior
Tursicicy:
Odor:, -
Other Comments:
4[] WELLEVACﬁATrON:
) Mezhod:

Voluze Removed: . .
Observarions:  Turbidif (clear slighdy cloudy very cloudy)
) Warer lev e fell pochange)

Water odors:

Crher commenss: : — |



.~ Groundwater Sampling Record
Monitoring Well AR Wy -0 2 - ey |

S[] SAMPLE EXTRACTION METHOD:

[ ] Bailermadeof

1)17/75

[] Pump,type:__ MaSTtv iz y
[ ] Other, descripe:; .

Sample ctrined is [X] GRAR: [ ] COMPOSITE SAMPLE

6] ON-SITE MEASUREMENTS:
Time 1215 113251 137§ Measured with
pH '
Cond (uSicm) | ¢ &y L€ 4 LY
DO (mg/l) O, [ o,/ 0,
Redox(=V) | 788 3w g (595
Salizity [
7(] SAMPLE CONTAINERS (z2tecial, pumber, size):
Check-oS
1] ZQUIPMENT CLZANED BEFORE USE WITE N
| leezs Cleaned (Lisy:_
W,
: )
2(] PRG;!!L&‘ DEPTE__ 4L FT. BELOW DATUM
3 -
WATERDEPTE L9 S *T. BELOW DATUM
Measured with:
/
31 WATER-CONDITION BEFORE WELL EVACUATION Descibe):
) Coior: :
Tursicity:
Odor: -
Other Comments:
401 WZLL EVACUATION:
. Merhod:
Volume Ramoved:_ & _ af

Obserrations:  Turbiditu(Elear slighcly cléuiy
o Water level{tose  fell go chznge)
Water odors:

very sloudy)

Other comments:




LTUET ) T L UDrivy F WAt A M 7 0t M e e — -

Groundwater Sampling Record '
Monitering Well NoMW 0% ~ O L. . .
nlz7/e8

s{1] SAMPLE EXTRACTION METHOD:

[ ] Bailermadeof: : :
[] Pumpoype__MasTur Clew
[ ] Other, descrive; :

Sample ctmined is [X] GRAB; [ ] COMPOSITE SAMPLE
6(] ON-SITE MEASUREMENTS:

Time 12895 112568 1i25 &1 | Measured with
Temp (*C) 10 | 0. © 12,0
pH ] '
Cond(xSicm) | 38§ | 354 356
DO (mgl) 0,2 .l o,}
Redox (=V) - -3 7 -3 &
Salinity | |
70} SAMPLE CONTAINERS (matesial, pumbes, size):
CheskcS .
1{1] ZEQUIPMENT CLZANED BEFORE USE WITE N
Ite=s Cleaned (List)__ .
2(1] PROBUCT DEFTE : ' FT. BELOW DATUM
Mezsured with: : <
H - )
WATERDEFTE__ 7,22 JoC - FT. BELOW DATUM
Measured with; :
{1 WATER-CONDITION BEFORE WELL EVACUATION (Desesibe):
) Coior;
Tursiciny:
Odor= _ - .
Other Commears:
4(] WELL EVACUATION:
. Mezhod:
Velume Removed: 7 2%/ :
Observations: waidhy@?? slighdy cloudy ~  very cloudy)
Water [evel{rose fell o cbange)
Water sdors:, ' .

Other commenrs:




[' ] Othé, dessrive: MWz~ >

. Sample ctained is {X] GRAB; [ ] COMPOSITE SAMPLE

-043
6{] ON-SITE MEASUREMENTS:
Time (L3S lipsp | Jous | | Mexsured with
Temp (°C) [0:3 1.2 10,2
pH l
CondSiem) | 676 | (70
| 50 (mgL) O, 3 G, oL
Redox(-v) Fro3 il 123
Salinity | | ]
71 SAMPLE CONTAINERS (zararizl, oumbes, size):
" Check-oX ' :
1] ...QUIPM::N T CLEANED BZFORE US: WITE .
Ite2s Cleaned (Liss):
' WaTer ! - :
2(] rneser o209 TOC FT. BELOW DATUM
Measured vmh.___z;_zb& .
BekoR DEPTE FT.BELOW DATUM
Measur=d with:
3] WA"ER-CONDI"‘ION SEFORE WELL EVACUATION (Dcscﬁ:e).
) Caior:
Turbidity:
Odor:
Other Comments:
4[] WELL EVACUATION:
. Method:
Valume Remaoved: i
Observadons:  Turbidity ( clm slightly cloudy very cloudy)
Warter level (rose  fell  po change)
Water odars:__ .
Cther comumezrs:

e ™

AR




GrouhdwzterSampIing Recér& o i ] / / Cz [ CZ 7

Monitoring Well No. Y Y P TW | — 7
sC1 SAMPLE EXTRACTION METHOD: - wowert marking

[ ] Bailermadeof; '
{ ] Pump, ope_Mag ST 2v LUy
[ ] Othes, descrive:_ |

Sampie ocained is [X] GRAB; [ ] COMPOSITE SAMPLE

61 ON-SITE MEASUREMENTS:
Time O o 16459 000 Mezsured with
Temp (*C) - A 9.7 4,7
pH '
Cond (:Sic3) | €92 €29 99
DO (mg/l) 0,1 0, 0,
Redox (=V) |- 33 —ip3 1-}04
Salinity - |
70 ] SAMPLE CONTAINERS (zazrial, number, sizs):
Chesk-e> . A
1] ZQUIPMENT CLEANED BEFORE USE WITE, ‘
Ite=s Cleaned (Lis3):,
w el ) . L |
2(1] BPGGLGI‘DE?TH 39 FT.BELOW DATUM
Measused with: . .
i -— - o 4 I
WATERDEFTE_ 6.2 JocC One Iwch PVev "T.BELOWDATJM
Measursd widu_ﬁ_w_ﬁ :
il WATER-CONDITION BEFORE WELL EVACUATION (Describe):
’ Caior:
Tursidity:, :
Odor_ - .
Other Cot:z_mc:::
4(1 WEZLL EVACUATION:
. .- Method: .
- Veoluras Removad:
Otservazions:  Turbidity (clear slighty cloudy vezy cloudy)
. Water level (rose fell  no cbange)
Water odoers: .

Other commeass: .

Graundwatar Samnling Daasmt



Groundwater Sampling Record '
Menitaring Well No. 4 S PLTW ) m"‘gw\a?
5(1 SAMPLE EXTRACTION METHOD:

(] Bailer made of;

”/)424‘?;

[ 1 Pump, wvpe: Ma&:cr{itex

[ ] Oties, ds.noe

Sample obmired is- pq GRAB; [ ] COMPOSITE SAMPLE

6(1] ON-SITE MEASUREMENTS:
Time 04ajs lvgqjslo Measured with
Temp (*C) b.y ), iy ’

pH

o
 CondSicn) | 643 | 6gd 1 CY &
DO(mel) 1,4 14,3 9,3

Redox(=V) |+177 13188 1419

Salizity |
7(]} SAMPLE CONTAINERS (mazrasial, number, size):
ChegkoS .
1{1] ZQUIPMENT CLZANED BEFORE US:: WITE, *
: I:c:r_s Cleaned (Lis3):
wo) [ e |
2(] -sxebuer DoAY gu2 mch puUc FT. BELOW DATUM
: Measored with:
, | .
waterpeetz 6,1 Toc FT. BELOW DATUM
Measursd with:
301 WATER-CONDITION BEFORE WELL EVACUATION (Describe):
N Coior
Turbicicy:
Qdor: -
Othc:' Commeats:
4[] = WELLEVACUATION:
. Meshod:
Volums Ramaved:
Obserrarions:  Turbidity (clear slighdy cloudy vesy cloudy)
Water level (rose  fell no change)
Water odars:

Other commezss:




P 1V I e P R A BN PN N M 7 e e . —_——

- Groundwater Sampling Record
Moenitoring WellNe. MW J} O

S{1 SAMPLE EXTRACTION METHOD:

[ ] Bailermadeof:

11/) 819 &

[ ] Pump,tpe_ Mg Jar L /-€ «\/

[ ] Other, descrive:

~ Sample okaired s [X] GRAB; [ ] COMPOSTTE SAMPLE

6(1] ON-SITE MEASUREMENTS:
Time T3l 228G 13037 0, Mezsured with
Temp (*C) q.f GpT a8
pH
Coad (xSicz) | Juyy 74C 79/
DO (mg/L) ) L.« O C.C
Redox (=V) | ~/09,7 I-- les 2-l —rcst T
Salirity | |
701 SAMPLE CONTAINERS (zarsrial, number, sizs):
Clheck<=
t{] ZQUIPMENT CLZANED 3EFORE USE WITE -
. Itemzs Cleaned (List):_
‘ wel | /
2(] 230p¥CT DEPTE. 4/ FT.BELOW DATUM
Measured with:
WATERDEPT=__ /2, S ' Toc ' FT. BELOW DATUM
Measiz=d Wiﬂx:_ﬁzz/_az&_
3(} WATER-CONDITION BEFORE m EVACUATION (Descibe):
) - Coier:
Tursicity: '
Odor -
Other Comments:
401 WZLL EVACUATION:
) Method:
" Volume Removed: :
Obserrations:  Turbidity (clear slightly cloudy vesy cloudy)
: Water level (rose  fall o change)
' Water odars:
Cther commeass: e




Groundwater Sampling Record

Monitoring Well No. g w 107, 2 Worih o f 3P a
5(1 SAMPLE EXTRACTION METHOD: 30k

[ ] Bailermadeof:

(] Pump,yper L& ST \TNC S MesTe,~Flex 7

[ ] Other, deserive:

" Sample otrined is [X] CRAB; [ ] COMPOS SA‘«(PL...

6(1] ON-SITE MEASUREMENTS:
Time A b6 vl A5 PMIA8Y pm Measured with
Temp (*C) .8 1 4,% 5,5
pH ]
Cord (=Sicm) | ¢/ Y7 4 B
DO (mg/l) 0.3 . T C. %
Redox (=V) |—)a7. 0 |- t34.5 —1.35.2
Salinity )
71 SAMPLE CONTAINERS (marerial, aumber, size):
CheskoX
1] ZQUIPMENT CLEANED BE.'OR... USE W'rr'- N
: Tezms Cleaned (Lise):
well
2(1] PReBYET DEPTE S & -H?t"‘ FT. BELOW DATUM
Meastred with:
WATER DE?T= G, ' o s FT. BELOW DATUM
Measursd with:
(1 WATER-CONDITION SErOR. wm EVACUATION (Describe):
’ Coior: Ko D
Turbicioy: W’“—L
Odor RYE Y O - v
‘chc; Commeats:
4[] WELL EVACUATION:
. -Medhod:

Volume Removed:_ 78 _S<llcas

Observations:  Tuwbidity(Glesr >  slighdy cloudy
‘ Water level (fuse fell po change)
Water odors:

very cloudy)

‘Other commenss:




501

6(1]

ON-SITZ

(] Bailermadeof:

[ 1 Pump, type:
[]Othe.d escrive:

Sa.mp(c ctained is [X] GRAB; [} COMPOSI—' SAMPLE

Groundwater Sampling Record

Monitering Well No.
SAMPLE EXTRACTION METHOD:

Waj‘l/ 0"§‘MW 310
M- 7W. of 3i0

MJ,LQ T e¢r El;?:{

ITE MEASUREMENTS:

Time

2, 258

L3 on

| Mezsured with

Temp (*C)

/€. C

pH

9.9

Coad (=S/'e)

546

58S

DO (mg/l)

T

0.0

Redox (=V)

bt 29 T8

Salinity

| | I

701

SAMPLE CONTAINERS (coaterial, number, size):

Check-0=

1]

2(]

(]

ZQUIPMENT CLZANED 3EF0RE USE WITE
Itzmms Cleaned (List):

Mom 20 ;‘

FT.BELOW DATUM

Measired with:,

waterpeers L S

Measuszd with:_

Coior:

—

———

FT.BELOW DATUM

oL

WATE x:..‘-'(-COND [TION BEFORE WELL EVACUA"TON (Deseripe):

./""-K &)‘C -y

Tursicity:_wec 2 veTe

Qdor:,

Other Coniraezts:

Voluzme Removed:

WZLL EVACUATION:
© Mediod:

Qkserrations:

Fgeliens

Turbidity {clear slighdy cloudy
Water level (rose  fell po chznge)
Water odors:

[47554 clo-ua-s, ;) :

Other commenss:

||



